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PURPOSE: To obtain an active matrix type liquid crystal 
display device having such features that the contrast is 
high, visual angle property is good, a multi- level display 
can be easily performed, and that the display is bright and 
the cost i s reduced. 
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electric field 7 parallel to a substrate surface is 
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elements and a source electrode 1 extending in a direction 
same as that of the electrodes. 
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1 

tBBHsKUjQfnnem atib 1 opiate* etc* o , 

[»*« 2 ] meH3R««30S i Biff ft7?gtfE«4»Etttt 
#* 1 «£B*0iUft&9*SB. 

2 «£ett0ttAft;K&B. 
ft < 1 1) 2 aa±©* ^-7 ««^, k*^-? 

YJV^<D»#30«WEH*«a SJE**EM«Rtfl9 
l «rt 2 «£Ett0ffiai&KttB. 

%<D&&±\Z* fi0>AftS^ft<£fe2fl£U:0>;£j7- 

§ r tr»H±<o«a»T&»fj6^riPiicEiPi««P-r«E 
faK £ u xm v> * c £ t r * i m& 6 3* 

O^rnsB^lcEKottUbRtt*. 

«IBfct*»**i, EAl/ftRtfil»1l2:li»r«J|jirtt 
fc*#?*ttABJffiiM, ©3t^a ThU^XttfcE 



(2) W6-1 60 8 7 8 

*«E»TO»&»lirr«#ll:i:**-r-6«Ea«iR*B 

fll»EBS«&&ailEfl*Ett«aii. «ffi«Wft#*Sl 

arTS^BfcJ: 0 ttEB««tt£ffiEA9»B£4Z>l!II 

CHtEisso^a^rtt^aKjH***^*^**^ ic 

[§t#*9J ttEttJiftdtttJI«>lltt«A^tt^jETft 

*ftt«*^riftt©ft"rA* i <f>ic i &4 sm&>±9 0 

Cit#*10] ttE«B&j£tt»®K«*A:#ttjPflT 
* 0 , *>0*ft < £ fc— ;fr©a^»H±T©* A#TE 
lRl3EffiIt«**eii:©ft"rft*l <*>lc |3fttO«&fl^.4 
5 S^iTS S»« 1 6 4*<D 

^-rn*icE«ojft*«^»B. &;ku -9os^^ 

[MX9I1 1] »EB*»a»JBrt©ErtlfcBlbT. ~ 

aewMircwa^ErRi^iPiA**^! t^sviic 

B§¥fr (<f>tci^*L Ca ) ^ottfiKABjftftB 
OP^d&Z/ja^A^AnCDSld • An^O. 2 1 
^6 0. 3 6 /imOB^5 C i^^ttSB* 

^ttAn^id * An J:Dfc«Hfc»3£Ri <&*-r*3fc 
40 ^A^^BfiBASA4llBlcJ:0£^fkffiS««l 

«*T*<J;5(Cjf AU *^©«B*B©il I d • An I 
- I Ri I SO. 2 1 tfm^SO. 3 6 urn ©KtUc^ 

m^fli 3] m&i&$hmf$ t ®i®to<Dmfo\zwi'T* - 
ss«u -eo^ffi i 0Lci-*ica I a*8 offi^±i o o 

fl^tAnOld • And«0. 4 0 um^^O. 6 0m 
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3 

fpj t Vfc-r ft <t> l c jWK— *f <Z><fI#fc<D 3 ^ CO— ^CDiDfc 
<, I <f>ic-<J» I 3&t3KK_hl 5««TT? 

go 

±1 5«KTT?»*j:fc«:»«t'r*B*3Bi imzm 

Ra>RA£a*8R. 

Mo 

e— *t<z>«3fc«wfc, v B wmmv>m&m<D¥iMmw& 

CO 0 0 1 ] 
[0 0 0 2] 

Ttt. KM«CI»--&m&bT»2tt«>i«R||tn± 

*.tf»&P863 -21907 #fcJ:oa**nr^*. 
CO 0 0 3] 



(3) »i¥6- 1 6 0 8 7 8 

KR1 0 nma«©|H|i!!i*&0» J»Rh5>S>X*©<fc 

gi/Tu^5^t\ mm±mm-c&^ft. z*>\z, mm 

20 CO 0 0 4] — $&B363-21907 ^IC^$tlTVi-5 

Vi„ HK1M XzvhSfc^ 

& 1 - 2 /imil^TiB^tn^iPf^m l/rW* 
J: 5 a:IBI«*J%— fc*^»»35%v^ 5 IC^^T -5 d £ 

}z&&^%ffiMtt<Dmm&m^?titg>\zmmma&i:m 

Co o o 5] *»Mttcin6<D«Ul*H«rfc««kTS'b 
5» a^gs$s«r^ctfcs-5 0 s&raic, »— 
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5 

[0 0 0 6] 

BB£tt8£ME«*E&Batt* «BE«^«»ftB«n 

Kit* i 5 KEMS n, 

C^a 1 ) mEBXBBtf BEiiiXrtTB l 

[0 0 0 7] t^a 2 ] MGl9SR«a«« 1 B*|*-M9fi 

m**m»mmtfi i »o*a«aic**nT^:-s -<t£^ 
fg*«h-rs#a i icGttottufcKBB. 
[0008] c^a 3 ] ftGHxsa. me 
a, tte#9«a&cttnBjfefiett«aov^rn^3m 

[0009] KiofRi^^aa^D, ama 
fl»icn#frB»&*u Ba*<bff<B£#B£9<btt 
aa&mmim&ti*. 

[ooio] c#a4) BBiB3R«B£:Mefta«B£ 
WTfcot, mi2®^ma, BB4ta«ttft»i;m 

•rs^a 3 fcge«<D«tas^£@. 

[0 0 11] C¥S5) MB-H&oSSoS^MEMB 

4>Sft£4>fc< tt>2a^±o^^-^^;^=£ffif^.. 
BA^-^JI^oBJWBEBBBBt «rffi«^E» 

ftaatftdE*a«a©vi"rn^t«a:-6 
[0012] ^a5jr<tn«, aa6ttfitt«©«vi*^ 



(4) »H?6-1 60 8 78 

6 

[0013] c^ae) meH»«a. ttEflreeira 
a, mBftaBB&tfttE«SEfttta&irr«ttK£. 

Wrtir*^©*^^ fi(0gfc£^fe<<i:<&2fi& 

MB?- *EG«*: l/rJBV>* C £ t"T 3 
10 Ett<Z>ffiatta*£S. 

[0014] ^a6^n^^-^^;v^<Diadb^ 
fift-r**«#u ^t*a»T&EiRi«fli-r«&*<3!)E 

cools] t^a 7 ] ^ < a: n<o 

K*RMfc!*»3*U EfflbfeBB*K#tt&B 
*X*fcEB3n&«R©B*, #B»cT£lcB*.S 

«**BBK:feHT. iJEH^ma^HuEM^EiSima 
«JEE«^«JI?&BJlBl'r**atcJ:DMEia**at 

itE^a^atorajc, atRHfcsarwricBjitsBiai 
u mR<D&mzf&vmmmm<Dy£mm&m*\z&&& 
&xn:*ikz*i*>\zmmztu «rE*Rh^ 
T&zfffimm&m&®m\zmmm^z#mmmm&ffi& 

[ooi6] c^as] i5iB#Bh7>^7^^§a 
^ o&BE#«»»B*9!£>y«B**c:i:TB#Bi8 

Ertl«HB©PI*©«B*»fc*fcc:fcft»«t-r-6# 
R7fcBft0KB£*BB. 

[0 0 1 7] fg!7*6*88l:cfcn«, flkfcC 

VD (Chemical Vapor Deposi-t ion)ft^<D^3fc*T?J#J5£ 
UTlr^BBOiaaW^ «fc05««K:BJB"C**««« 

[0 0 18] ¥S9OTH »n<!!>Bfl5rc**B*M*tt 
[0 0 19] t¥R9] ISE«KBBlfittB<iDBtt*A^r 

a^TEW^rtitBff^rrtitoft-rAK i <f>i C i #4 5 
»4m>rn^fcE«©«»»ft»B. fc*?u -9 0 

[0020] c#a 1 0 ) BBBftBABBoBB* a 

«»4^E«D!rlfl)tm»arWfc«)3a:TA*l *lc I *«0 
50 ffi£j@;L4 5«**-C*SCt*<*at«#ai*6 
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(5) 




7 



&i&VQm<Dm&dRTfm$Tmmij&& n <o«d • a n ^ wtt-r&^m 1 1 *wa 1 3 \zmm<Dmmm^mm. 

0.2 1 Mmd^O. 3 6/im(0TOSut^iW [0 0 3 1] fgl 4^S^m 8 te, *$m<OM&m 

[0022] [fai2) MMWt«iB^dB: i<? #u £r>i$^mm&ttzmmm&&m^z>i&m*& 

*w-r^^fi<j^&^^sm^^ic<fcD^i;^ sg^fcb^^^^jci o^h^^+^v^ai^jBE 

&mm&mm? z><to\zmxv* &-o*<Dtmm<D& i ©B»isi»-ct>»ff*«BtriBt^s. 

d'An|-| Ri |$0.2 1 jum#*5 0. 36ara0 [0032] 

[0023] *a9^*ai2cin»t wasf*- w ^^^c -»©fl3e*EiiB«cifAb&tt* 

[0024] c^a i 3] ueffiAfiAKJinoBi^ifc ^^s#®tt j en^n±Ttc-^*^^T? i ^^ 

hit, — j7<Dm&ftm±*v<DWi&5H L mfa^faftm<t> 20 cx<t>ti, $», ^d. <f>LC2^ffi*r<£«> wu B6i* 

ftfS^lCSSU *<Dftm I 4>lci -<f»Lci I £<8 OS^l [0 0 3 3] ^CtC^^CDf^ffi^^l Sffl^TRBt 
±10 OMTFTfcD, ^mGKB^4M0ff*d 

RtfJBSrVll^fttAnOaid • An^O. 4 0 [0 0 3 4] Si (a), (b) tt**«©*a/1*JH*J 

0.60/im ©BT*S2lt«««i:r*#a9*^J4 T©«B©»fP**TW(JfH£* SI (c), (d) te^ 

i o \zem<B»gk&nmm. ©jehh**?-. m i Tttiih7>yx^^$M 

[0 0 2 5] fil 3IC<tn^ fiEtttt^-Kfc*** 1X^5. *jfc, *^^iX h^^fiSft^ 

Vin>h^x h<hJt£V^£4#{$a*#5n<5o LT**OlB**»j«'r*30«, £ £Tfct— ®&cDgB#£ 

[0 0 2 6] t^a 14) ma&TOm&Ati** 7*Lfc 0 ^JEE«lffin^(0*fe;KU»rM$@ l (a) fc. iE- 

CD#M_LJC^^T'b4^TTafe^e:tS^i:-r^^ ^ <D&<DIEmm&mi (c) ^ODS^KO 

mil 1 3 (cE«t<Z>iKBX3*5S1B. rtW£««£>a« 1 , 2 d«MStU J £<D±\z&foMW 

[0027] tmmi 5) itrettAfijttttJBosifBM K4^*Rtfei^3SftTt**. m\zum^msim 

o *>t>e©s&i <f>ic-*r i*t3fl[^±i5 su^ttici^^Lc. &m\zmw~rz>o i&B$sj&& 

SB. n<h0l (b), (d) \z^ V?t±o \zmftjjfa\zmgk 

[0028] »»i 6j «reffiAStfttJfoR«spA ^ ii3e«6*Bfftft*9KKB 

i o \zmmv>&&mmgi® 0 ^ufctemr, *Bi:tt2 0KHTT**. aa**9i 

[0 0 2 9] C¥S1 7J UES2«>««ICB«A4$ "Ctt, 2 0*aT©t>O*«BiLT«Wff 
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(6) 



6-160878 



9 



10 



10 



20 



m^ronm i <t>ic t om< i <t>it i ^4 sao 
co o 3 5] *^o3^o@^n^njc^i; 
[0 0 3 6] ( i ) mmmm&ffijLte^im-ecDm^ > 

□ >h7Xh £tt^-T£ Ji*l$*j££ LTH JiTSte 

«Ai-r«c!>"p, ccTttjBattt^-Ftw*) **** 

TXT* =sin 2 (2 xei r) * sin 2 
tt«£EViSHflll«fc:i** i««BEVKHIfll«pfclB««lt3CtS 

<fu C *£U «;*<z>«3fc«©MW«*nfcSiiu bp* 

(1) *lC^^exeff^OT*-50T3feaii^T/To 
err 01^1, 4 5*C0«rfc«*ft:S. * 

cds^s o . 5 5 5 /x m tae-rstawfi-w^sa 

^£&*<hT£Kte^f$;fcderf • An£25>(01igt 
^"C&S 0.28 /tmitniiftk 
<5fc&lC, 0. 2 1^50. 3 6 amCDfWJrAoT^ntf 
ISKIiO. 2 4j&^ 0. 3 3 MmOfflOll: 

[0040] -*^jbe vl wmmzw. s&mjBEVeBJjii 

*BljSPfir**lJB««J|LBJlniWffc, (1) j£tc*5tt£x 
err 5«t^-6<fc 5 fc«*«E«&K*-rnK» 

0.2 1 /im< (d • An-Rr) <0 

0.2 3 um< (d • An — Rr) 

ii. m^m=e- w&mrz>&& 

^^"C&^^-f K^V^y^(Twisted Nemat 

ic : TN) *ST«-«(Ctt^nTt^<i;^(Cd • An 
$7r-Xh5-?AMW0. 5 0 wmi5§« 



[0 0 3 7] *lra^S*»ftfcL3>h^XMtS* 

&mK*m&£mak*:- FSfflt**»&«> 2 ^ 

[0 0 3 8] I. «B* : E-F-ca^«»& 
<#ttfcfl*a»tt£©fc-r*> , d.rr t*ffiJS$rte£ 

V^iiM*. *ti6(0¥«lt l/T-a*»S«S 
[0 0 3 9] 



30 



(TTderr • An/A) — (1) 

tt^ttDOJE^atlTL/^-S. d • An£0.27^5 0. 
37/ira OWlCRjeU 3-1 0 VfO^mEESBJiD 

0.0 235^0.0 6umiSt^/S:. <toT. 0.0 
2^60.0 6 /im8K0KJB*rCI[flSS«tdfiffiK 

[0 0 4 1] 
. 3 6 /ira — (2) 



<0. 3 3 Mm •*• (3) 

W («*»ttftiRfllr) ftlHf±©«a»-?ElSl*«I(^ 



5^ 
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(7) 

11 

[0 0 4 2] ^CJI«ttSiB**'&SKtt, ±T 
[0 043] (2) J0 

m mw&z>wtmmm t<Dwtft^A^<Dx, 

«*ttKJlft*. ft*OTNffl©J:3l:tt»T*W 
[0 0 4 4] (3) EftR*m&tt«fftta»R<Z>aA 

«^ft£&sw«tt]&«*-&. o. s &£U:T&n 

^tt^rfp) (4>lc (V)££8T*) ^-»K»*lUTff 
iiBSrfiI'vflDttft. IP^<&Lc(V)<0ffi»C^:^^i:« 



^H¥6- 1 6 0 8 7 8 
*3EFSC*fflVi*itfElS]I«»»©aSl©a*flE«>K<& 

[0 0 4 5] «a»»ic^^x'bTE©a!aiCcfc 

D BlS«*U:*«3. BP'S* *SSW!t?ttH*« 

&xzz>o t<t>\z, *mi\z&*m*mM£$mmmm 

nm&mmzvx\,*tc®mm?<Dmm&'^<vx*>-t 

±x<D&m\zft-rz>mm&±&r). nm&m<D^&mz 

■ afflft«ttic-r^i6«*<a:^. ^^fC ^F^>^ 
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(8) 

13 

co o 4 6] (4) mm^mom<D^mmb^>^x 

(»»BH63 - 21907^) tlX^ -5® SMffi §Jf!V*£> 

4 -f VGA^7X©0. 3X0. lmm 8 <Z>@ 

(i), (2) <Dm&*u^^%Mu^^tt\zum~r 
ma&am m^mm- 21907 ^) TRttM«&«/$ 

[0 047] 30 

[0 0 4 8] C&KMl) SStbtfm^l. 1mm 

&<0*«l!Bfcfl««*ttA BifiJEV J t<Dm&4. 5 T 
^Ds fi^I^And^0.0 7 2(5 89nm, 2 0 

5& (0ici = <&tct = 8 5 s ) tit ^y^dte^ 40 

K1BT4. 5 /iin tL^. <fcoTAn*cm 0.324 
lim-C&Z. 2«C<DlMyttiL C0«mxa©G122ODU) T 

[0 0 4 9] SRh9>^»fttfftnifl!)lll»H 

2 (a) (mmm (w (mkbd »c^-r<fc 

5k:, 8Bh7>^x^Sf (S2co^ffl) 59 



»i¥6-l 6 0 8 7 8 

14 

U (V— Xtt«> 1 tit iffi (FH>I6) 12, 

bmm) io$tu 1 

1 (Djjfa (0 2 T^MrtT±T©*lRlS*»'r-5) \z& 

tfx^o, e#««i 2atwtca««2*t«[*oiir*iB 
[0 0 5 0] aphhi 2K:ttflHBft«rr*«*«»3»i 

$<hoTBJiJD2n*,> Tt^rX^Unv (a-S 
i) j^efc^Y^JHl 1 6RtfSft'>U3> (S 1 
N) OfiMBMftKl 5*&&*JWh9>i>X*ttB*« 

T*#s««©nfcE«3nTtr>*. a^ms 12**5 

S. ^^aRM-CttAXMCttlRdlKflllcEBU. 0 2 

(b) Tftj|t**rtS*M:LT«b»:*, «JMrft7*« 
«»UTViS,fc5fcMAS^ *BfcfcttB*t4 8 um\Z 

[0 0 5 1] giSf 1 2tt, 01 (c) IZtkT&O 
fc, ISRtt 1 $ttGS&»Al/^»Eil 1 0<O±fc 

ttl 2 0il^ll^2 1 f Ffcfc^fc. #j£!EBR 
1 0^J:tf»«#««Bn(BlK2 1 Kitt^n-en^alEB 
imLS I «<fctftt#E«BftfflLS I &SMI/- 

[0052] ®^@a i \zwmzntcmmL 

1 t#mmm 2 onMMtt^iiMii^ 1 1 £M 

0. «BfiJES«5 0<Z>itffi6W*5X 1 0 l0 Qcm-C*oT 

fe®*maicomBE^Kr^«i^i'rs^t^"c^rSo ::cd 

[0 0 5 3] I3KWt4 0 (X3) X3 0T, BMSIfy 

2 tim-vm&Tzfc&mmcomm&G 8 umtv, so 
<D±\z\t&m&¥>mfc?%mw8sm&ffimv7± 0 mm® 

X^ACD«^S:08^To m^Sffi2 3RtJ*3®@ffi 

3 1 tt*3K«SB«Bfc*T#tfTVi*. 0 9Rt;01 0« 

[0054] &mmm-e\tmwnm&&wtvte^*i 
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15 

w%2<Dmm*fK?mmyt¥&&&m3 (a) 

3>h^X hitfct7 VBftKMCl 5 0£Ui£ft:D, 

JiTIc^^^«-&<D^-^cd^^«*^ (it 

[rJ#*>JI#T* Efa*&F;W>fcJ3S£Ufc^ofco * 

ft. mnmmmb^>i?7.?Rzsmmtm<Dffim<K\z 
s o%t+fr\zmm&m&Li>. wz^sx^u 

[0 0 5 53 mMM 2 ] ***«Ttt*16« 1 T*tta 
So^rM«ia&^4fc^-ro B*««l. Sttil 
tt©4&mMF«EUtt^. tot, 

[0 0 5 63 — j£K:7* h-TX^(^T^-r^>hMSf« 
2 ^X*«m©tt^fc1*<D7' ^-f ;* > b 

fl&JMW© 77-f^>^7thTX^ CO fr-Cff 

\zmt)-v$>z> 0 

[00573 mmmi £mm\z&^nftft&&m-rz>w 

[0 0 5 83 mm® 3 ] ^MMoHABTEoKft 
[0 0 5 93 Mh7>^*»tf#M«0|ISiSH 

2&ebu $ nw^^r*iii2 &cne.0ti 

****BJlDS*U ^1E«S 1 0 fC«j£3iE^^t©^SE^ 
tf^fflfctoTSJioSn^o 7^7rX>/'j3> (a 
-S i) 1 6R»«ft3/Ua> (S i N) CD#H*&&R 



(9) *&§i¥6- 1 6 0 8 7 8 

[0 0 6 03 **«l©!6^fflA»tti:M-6*»4**JS 

[0 0 6 13 OEKaU) **««©«|J*»4TIB©M# 

[0 0 6 23 *^-7-<^JifcW«WMItbTa« 
#yv^S»5?filfc«14 (02 (b) ) &BMRU 
•£©±fcE«IfmB«i: LT©M©R*»«*rfc»fl6fc 
fiS^lf>^b^o »W#U^©tfflfcl,TttX#=*>/ 

ttx#*^»BfcB»«b, JMTCiDflMMlttO. 5 « 

T&ofco ^titCcfcD, El»RMMrT*:Cfi]W&:<i& 

3? »«TNim EW«»RKK*sn*»tt)^#«fc 

[0 0 6 33 #*««fcl^JtS««3e*»tt&JII(3eUfc 

50 /hS^fc'b^to6r*fliEiatt i bA*-C, ErSl^AH 

[0 0 6 43 C£ftM 5 ) SU$&0g 4 CD^S^T £#coa 
W#UVfcx#*^ffl*>S#y*f s H«Wfc«*fc. 

t*»»*OErtI«W©Pl^rO«tt**laBAfc. 

40 [0 0 6 53 immm 6] *miM0#M>CTE®Kft 
[00663 «Mh7>^x^««a-r'&fiinBflaii 

5 «2 (b) ) Sg^'>'j3>^SX3f^>ffl»e, 

[0 0 6 73 **M««C*»t-5«»K*(*tt*aB)feL& 
5^ «t/h*^fcfe^3W36t l «aElfttt'bA»T. EIpPF 
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[0 0 6 8} mmm 1 3 mmm e -v&mm\zm <^&x 
[0 0 6 9] *mmmz&vzmf&t¥ftm&mizi>tz 

<h:g^±#L>fc 0 ifc.i.&rRjttrSSWT, BS[pPFSF>W 

[0070] oomiis-i 2) zn*><DmmM<Dffii& io 
[0071] mmM8^\t±Tftw±<Dm&fr?imi7 

3rft£<Z>&'rAft&8 9. 5ft(<f>tci = <f>Lc a = 8 9. 5 

¥fr(<f»i = 8 9. 5° ) £U ^S-etlJCItS! (<f»2 
= -0. 5° ) fcbfco 
[0 0 7 2] ^^5fi^9T«^ici=<f>ic S = 0n = 
8 8°, <t>t*=-2.0° tVtZo H«te*J6«10-C 
te<fri.ci =<f>LC2 = <f>n = 7 5° , ^i = -25* tl/ 39 

Rtt£$gJBMl lTr*<f>LCl=<f>LC2 = <f>Fl = 4 5 

• . 0r* = -4 5° iiu^o mm\zmmmi 2^0 

Lci=<f»Lc» = <f»pi = 3 0° . 0pi = - 6 0 0 chlxfco C 

^te&r^-To f^S^eiTfi^^SSrEiiJramjEE^o^h 

frt> 1 0^K*3frMV,.,) CDfSKTM;*: 
£100^ ^/hi:^:Si:€r^0%i:U^|&>ffcb^:® 

*€r«c«ffi«ft*#oTff5fc», <f)tcS/h$<-rn« 

S^, 4 5ft^T^St^SS^i£T*r^«rR]^ 

l c OIK cfc D fc ISffiT V Z ^ mft&&ffl ?PT ^ 
9. 5 ItDKttS^^io 

[0 0 7 3] v*rno«» 

<r>£ 1^3 fi££Efa£*>S» : T, Eft 

[0074] c^jsw 1 3-16] &ji<D9mmt*m 

Ae*I-4.8 , Anj^O. 043 7(58 9n 
m. 2 0O (D*V7y9»SOmm i*)V9*kSL Z 
L I -2 8 0 6) ftllMl 3-1 6 0£lk0| 



1 6 0 8 7 8 

(^tf>^rp]<f>LCi, 0 LC i) £S^fc&K¥fT(*ici 
= 0lci) <hU S3JDm**fP3i:cO^:"r^ft<f>iciS0ft 
£jSA4 5ft*StT&§«Etb^o *&-#<0ffl3tt« 

[0 0 7 5] fip-fe, IQRM1 3Tr*<f>ici=<J>LC2 = <f>n 
= 1.5°, 0 M = -88.5 B i:lfc, 
[0 0 7 6] ^Jgfi^l 4Tf*<fnci = <f)LC2 = <f»n= 1 5 

• , <f>n=-7 5° <hL/c, 
[0 0 7 7] ftKMl 5T&<f>Lci = <*>ic2=<f>n = 3 0 

• , <f»2=-6 0° tU:. 
[0 0 7 8] mfcWl 6TKt<f>Lci = <J>LC2=<f>n = 4 5 

- , <f»2=-45° LLfZo 
[0 0 7 9] *^y^dtt«»»A*MT?6. 3 //mt 
U An-d£0.275 umtlfc. M*h9>:?>t 

So 

[0 0 8 0] cnsoSfeKWtr^WSSftJK^Wtt^W 

[0 0 8 1] ft, aft»tt*»BfeU/tt2:5. ^TtlCE) 

ftL^(DU^)V<o^n^±T, ^tt>(C±5 0ftco«5 

SWT, E^K^^M^t^ofco 

[0 0 8 2] ClliS^l 7-1 9] USS 
0U 1 3 - 1 6 fc«^T»fc»tt*«S»T*ofe«B« 1 
4 (<*>Lci = <f>ic2 = <f>pi = 1 5 D , <f>P2 = -75°) £. 

mmm\7, is, 1 9^n«no>ttMdt«jiojp» 

"d&4.0 f 4.9, 7. 2 Mm, HJJ^d • AnStnf 
no. 1 7 4 8, 0.2141, 0.3146/imtL 
^ MS, ££TriJKFr^S#ttAn&-££U ^cSm 
d©***A&^ ffi©fi3t^^*S m 
9 0*^Xry H^V^^^^^O t^fillC, 

n«a>»**«»6n*. *fc, iKMBiSttJioimA 

*tt©«*iEfcLT«iW«©i8«*«»6n*. terns* 
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mmi 4<D&Mh^ibx. 01 2\z^t^>xm'ro mi 

2 (a) tt«tt£fflJD«BE£:U mi2 (b) fctgj 1 2 
(a) !C»^TWllDSJES:7#;PhtC©^UT^$d 
• AnK:LT^L£fcOT&£o SI 2 (b) *5W6 
*fc<fc5fc* H^^^ttd ■ An^<fe#U jG^ttBfc 
ttanfttT*. 3 0 %£l±t?Z> 

\Z\td • A n£0. 21*60.36 Mm©^^"rtlf^ 
<> 5 0^^_t»C5l#±^JCJiO. 2 

3*60. 3 3 Mm©IB»:Tn«ftV^ «ACE)if 

5td(Ol$5.0wm^±tU Anfc^Jg^CDJ; 

[0 0 8 3] (mmm2 0-22] mmmi 7-1 9 co 

*6 0.3 6/im(0^ ltl<H0.23d^0.33 

5. 0 a±T?»*21tS**St 4 JStfr^S^ttA 
n^filfctO. 0 7 2 BIT. ^£b<f*0. 0 6 6&TT& 
<T\tfc tCW, ^0<t^^SI*TAn<D^ 

D'fojBiaL^S^co^am^^CDd • An ctOfe 

ttttffi£*JEiUKT&-5 0.21*60.36 /imO^H 
A3J:5fcTS#«5£#3KL&. 

[0 0 84] mmm 20-22 T«TEiat*fr£W 

n-Wl5.0, 5.2, 5. 5/zm £bfco JB«*»** 
An*0. 0 7 2(5 8 9nm, 2 0t) 
M^$fflV>rV^^ d'AnOfli0.3 6 0, 
0.3 744, 0.3 9 6 am C4>£ 
WZ>2ELlt&m&&»tz 0.21*60.36 MmCDlSK 

cosa-t^fc^u tf—jto^n— wig* 7 

0.08, 0.10 

tim tU (d • An-Rr) <0<I£0. 2 9, 0.30 
4 4, O^Qe/im^^W^O^l 
*6 0. 3 6 wm<D«StCA^«t-5»CLfc. 
[0 0 8 5] *omm* 3tfl*%<B*S*5 0XH± 

[0 0 8 6] BGNM2 3) %ftff|2 0 (DffiSjffljS&B 

An*0. 0 7 1 2(5 8 9nm, 2 01C) (D*^? 
SStSffi]*® (^^ttS, ZL I - 4 5 1 8) 50 
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it. t&vmmt-rm&mmmmw 1 4 tHctss. 

W««llOilM5.5^m, HT&d • AnttO. 3 
9 1 6umT&£o £<Offi&^JWC&fflgRr*0. 1 1 

3K*»»^rttJBMftaJiU, (d - An-Rr) ODffifcO. 
2816Mm£^£SRr/£P*&#&0. 2 1*6 0. 3 6 
U m©ISE^AS «fc 3 K bfco 

[0 0 8 7] ^IB** #fi*3tt<M*S*5 OSS&J: 
©?BS^*«*»6nfc. 

[0088] c^js^y 2 4 j ^mn««>*a»TEa)K 

[0 0 8 9] m&&J&®>m<D*n\tO. 0 7 2"C^y 
:/dfct7. 0 //ratl/t <fcoTAn • dfclO. 5 0 4 m 
mtf^^o <f> L ci£8 9.5 StU ±TSS±0^a 
^ElftSflftSWcS*;*** I 0lci-0lc* I =9 

ostifco iB*s<oiB*tts^tea[af (i *n-*ii 
i=9o°) $«*^ttBd»?ief^m&con««je'iE 

U ^-^>^*# 6tlfco 

[0090] *mmm\z&n%mfm¥%f&&mfcv%: 

MmHVio, V9 fl *ttt2«lC^ofcj«*BJt«* nu< 

[0091] siflin 25, 26] ^mmm&mmrr 

E<DWI=fc»m;t WS«ltH-T»5. 
[0 0 9 2] fl%«0)EK&* fW0THa<^ 

-6, Uui-^m !^IM2 5, 2 6T-€-tX-6n5 

[0093] «©aas«tHi;<. ^£2, iftiiT 

J»#fc***H***»6n&. tttfcEftttfeAff 

[0 0 9 4] CHSS0U2 7, 2 8] ^%KMO«ia»T 
E©Hfr*l»»tt, ^Jfi^l 4 £3— "C&So 
[0 0 9 5] <i;ft«<DEfi£, t^0T»^<^ 

ip$nfc«jBT?**tt*»6n^<fc5te, ^b^. ip 

-6, Um-0lci 1*^2 7, 2 8T^-n-etl5 
& 7J*£U I <f>r»-<f>n I =9 OS^lfc. 
«M««»©JP*d»i6. 3/imi:bfc. <fcoT\ A 
n • dfiO. 2 7 5 /imTab^. 
[0 0 9 6] #«>KMK:«»t«««X9»ttO»ett« 
«H1 3tc^T. ^BSW2 7©S^ ff&«BSi:/«c^«JE 
Voff«3. 0#;i,K Sfc^-5<^'5mjBEVo8«9. 2 

»fc*ir>a>h5Xh39i»6n*. f^«^, 3ttfl|2 8 
CDS^riVoFF «5.0#;|/h, Voa«9. 0 3p;vhr* 
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[0097] voff tvoi©m-cB»i,jfc»&. mv>m 

[0 0 9 8] GfcK0l2 9] JMflOttj&ttTEOX 

[0099] «-»««fcM«*«8ap-r«t*fc, a 

»*«fc3.0V <M»S98§SJllDb&. ^co^m> « 
^«SK:««-r a«BE<Dfi«fffl: (8. 3 V=>6. 2 V) 
*JHLfc. 

[oioo] rcD^icLTVoFF £Voi©iflrcMS£ 

F;W>tt«£b&*>ofc. 

[0 10 1] «1K«3 0) *Htt«|<0«ftr2TIB(OS 

IUS091 tf^-T&^o 
[0 10 2] tt*K©E«£» m#a*0T&fc<BJj6D3 

|*ici-*n 1*45*, I <J>p2 — <f>n I $9 OStt 
fe&£0 1 4T^ST/Tl/^o 

[0103] mcommm^mcK, wz>%, aaprarc 

3B£bJta&»ofc. 
[0 10 4] C^l£^3 l] H^0!I3 0<B#MEIaSH> 

fcffAbfCo ^C07>r;i/ACD^#^rRl*i [*-4 5*£: 
5 nmT&£»<, 

[0 10 5] Bl 4 0^T^b^J:3»c:s l£6£fl|3 0 

hJtte 1 5 0 KHfc&HStUto 
[0106] 

s>x*»a*a«u u ytmmm*3\.t 
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[0 1 ] 4:««(0tta^SliSlC^»t<b«AC!>tt^$^ 
TB. 

[02] *«M<0»J8h9>^^©— «€*t-H. 
[S3] *BH (a) Rtfttttfl (b) ©S^^Wtt 

[04] SKh^>> ? x^ic^^T®^mffi (y-x« 
a) . ^aaa, ££«a, fi^ma (HW^>««D 

[05] mmmm (v-xaa) . M^ms (hh> 

[0 6] «Mrrtiic*rt-s, #m±©»wMWEW*rtj 

■T0o 

[0 7] ^Jio^^WE^r^^Lc^AfcS^o 

[08] ^DKojKaas^BiBiga^x^AsaTH. 
^ [0 9] 3f:aflo«aa*aas**5/xfAs*t 

0o 

[010] ^^co^a^sirai^^x^A^T 

[011] lf®JiO^?g$ffiElF]^rRl«Lc^^S><r 
[012] 4fta^«Jfa>J*^d$X^L^a4r<0$lttM 
cS0 [013] <I3te*<Z>Eil&> *##orttfc<^B«n 
[014] y— TU*— ^>ffl©*Mft&tXiHi3SfMa:« 

n*M«b^co!^*^-r0 o 

a) , 3-Sffi, 4-Eiajin* 5-i«aa*iii«+®« 
a#T* 6 •••<■#«, 7-«#*ia» s-iHBJi©^ 

^ ft, i o-y-h«« ctaSEEW . ii»H*lni#«# 

^\ 12 (KW>m@) , HB 

14»-sFSfcK, 1 16-7* 

1 9 -fl3MK<B3£ajatt* 2 0 -KHBiMaiffil*, 
2 1 -A-l»ttSBniBlK. 2 2-j£3tE«fliEniBlK. 2 
3-A#«a> 2 2 5-T«ia«. 2 6 
-JiMXK* 2 7-3>hD-*HB. 2 8-tti8 

2 9-A^^7-f K 3 0-RJ»fc 3 1-Kift 
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[01] [02] 
(3 1 g| 2 



(»> (b) (si 





4SH¥6- 1 6 0 8 7 8 
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(15) 



Wm^6- 1 6 0 8 



mi o] 



IS ' 




nSSSSSSSSSSSSSSS, 



II 1] 

I 1 1 




[01 3] 

[012] s 13 



100 
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mi 4] 



m 14 
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